Short-term regulation of neuronal calcium channels by depolarization.
The 1,4-dihydropyridine-sensitive voltage-gated Ca2+ channel is widely distributed in excitable cells. The channel and its several associated drug binding sites are known to be up- and downregulated by a variety of homologous and heterologous influences including membrane depolarization. The neurosecretory GH4C1 cell line possesses L-type channels. Depolarization of these cells by elevated K+ increases the binding affinity of 1,4-dihydropyridines and decreases the number of 1,4-dihydropyridine binding sites and functional channels. There is a coordinate upregulation of the number of muscarinic receptors. This membrane potential- and Ca(2+)-calmodulin-dependent process of channel downregulation may involve internalization of the channel heteromeric complex or, more plausibly, a dissociation of the complex and a concomitant loss of both binding and permeation functions.